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 High-intensity and long-duration rainfall induced by typhoons or storms often cause great 
economic damages and life losses in Taiwan.  The characteristics of floods or storms are often 
used as design criteria for flood control and drainage facilities.  It has become standard practices 
to use frequency analysis in hydraulic engineering design.  However, it needs several variables, 
such as flood peak, flood volume, time to peak, and flood duration, to describe flood hydrographs 
because of complex characteristics embedded in flood hydrographs.  The major purpose of this 
project is to investigate statistical characteristics of flood hydrographs and their frequency 
analysis.  The first phase of this project is applying the probability density function to model the 
flood hydrographs.  The second phase is the frequency analysis of flood hydrograph to derive 
the specific return periods of flood hydrographs.   
In this project, five common probability density functions, including gamma, beta, 
lognormal, Gumbel, and Weibull, are used to model the flood hydrographs.  The flood peak and 
time to peak are employed to estimate the parameters of probability density function.  The 
derived and observed flood hydrographs are compared to select the optimal one.  Then, the 
flood peaks for various return periods are derived first.  The established relationships between 
flood peak and other variables are then used to derive the time to peak, duration, and volume for 
the corresponding return periods.  The parameters of probability density function are estimated 
using the hydrograph variables for various return periods.  The specific return periods of flood 
hydrograph are then determined by substituting estimated parameters into the pre-selected 
probability density function. 
The proposed methodology is demonstrated with an application to the flood records of 
Tungtou gauge station in Choshui Creek, Taiwan.  The results show that the gamma probability 
density function associated with flood peak and time to peak parameter-estimation scheme has 
the best fitting to the observed flood hydrographs.  The flood hydrograph for various return 
periods are then derived. 
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